Oxidative stress and TGF-beta2 increase heat shock protein 27 expression in human optic nerve head astrocytes.
Reactive astrocytes of glaucomatous optic nerve heads (ONHs) are characterized by an increased expression of transforming growth factor (TGF)-beta2 and heat shock proteins (Hsps) such as Hsp27. The goal of the present study was to determine the effect of oxidative stress on TGF-beta2 and Hsp27 expression in human ONH astrocytes. Cultured ONH astrocytes were exposed to 100, 200, and 400 muM hydrogen peroxide (H(2)O(2)) for 1 hour. Levels of TGF-beta2 were analyzed by ELISA. Additionally, cells were treated with 1.0 ng/mL TGF-beta2 for 12, 24, and 48 hours, respectively. Expression of Hsp27 was detected by immunohistochemistry, real-time PCR, and Western blot analyses. To investigate the role of signal transduction proteins, cells were pretreated with the specific inhibitors SB203580, PD98059, U0126, and SP600125. Furthermore, induction of p38MAP kinase and its phosphorylated form were determined by Western blot analyses. H(2)O(2) exposure increased the secretion of TGF-beta2. Both H(2)O(2) and TGF-beta2 increased the Hsp27 expression. Pretreatment of cells with SB203580, an inhibitor for p38MAP kinase, reduced the H(2)O(2)- and TGF-beta2-stimulated Hsp27 expression, whereas pretreatment with PD98059 and U0126, specific inhibitors of ERK1/2, and SP600125, a specific c-Jun N-terminal kinase inhibitor, had no effects. H(2)O(2) and TGF-beta2 upregulated the phosphorylated p38MAP kinase. Oxidative stress increased TGF-beta2 secretion in cultured human ONH astrocytes. Both H(2)O(2) and TGF-beta2 increased Hsp27 expression via p38MAP kinase activation. Therefore, it is tempting to speculate that reduction of oxidative stress and TGF-beta2 may help to minimize the incidence of characteristic changes in the ONH of patients with glaucoma.